BIOCHEMICAL SOCIETY TRANSACTIONS acid and by glyceryl mono-oleate (lOOpg/rnl). The action of macrocyclic detergent molecules on fusion was studied by adding fusogenic lipids to the cells in the presence of detergent, and also by pretreating the cells with detergent and then washing them before adding fusogen; similar results were obtained with the two methods. Macrocyclon (9mg/ml) markedly inhibited fusion induced by oleic acid (lOO,ug/ml), but compound HOC-60 had no effect.
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In summary, the extent of activation or inhibition by detergents of Sendai-virusinduced cell fusion was found to be mainly determined by the hydrophobic moieties of the detergent molecules. Both comparable and opposite actions were found when the effects of some detergents on chemically induced cell fusion were studied, but these findings are not readily interpreted since the experimental conditions for the study of virus-and chemically induced cell fusion are different. The actions of detergents on the two systems may, however, possibly reflect differences in the mechanisms of cell fusion induced by viruses and by chemical agents.
The biochemical behaviour of membrane proteins during membrane fusion has been relatively little studied and is far from being clear. However, complex movements of intramembranous particles were reported by Satir et af. (1973) during mucocyst secretion, and Bachi et af. (1973) observed clustering of membrane particles during fusion of erythrocytes by Sendai virus. Ahkong et al. (1975~) also found that dimethyl sulphoxide and glycerol, which cause aggregation of intramembranous particles in lymphocytes (McIntyre et al., 1974) , will induce hen erythrocytes to fuse. Since movement of intramembranous particles in human erythrocyte 'ghosts' is associated with the behaviour of spectrin (Elgsaeter & Branton, 1974) , which contains a substantial quantity of cysteine (Marchesi et al., 1970) , we have investigated the actions of thiol reagents on cell fusion.
Thiol-blocking agents were studied with Sendai virus and hen erythrocytes by the 557th MEETING, LIVERPOOL system outlined in the preceding paper (Hart et al., 1975) . N-Ethylmaleimide (1 mM) more than doubled the fusion index; this enhancement was maximal after pre-incubation of erythrocytes with the agent for 30min at 37°C. It therefore appears that Nethylmaleimide is acting primarily on erythrocyte proteins rathers than on the virus. A similar enhancement of cell fusion was obtained with N-phenylmaleimide (1 mM) and iodoacetamide (1 mM). p-Chloromercuribenzenesulphonate and dithiodinicotinic acid were also studied but neither compound (1 m~) enhanced fusion. Owing to their size, these agents traverse the bilayer very slowly if at all, whereas N-ethylmaleimide readily penetrates the erythrocyte membrane (Rothstein, 1970) . It is tentatively concluded that N-ethylmaleimide, N-phenylmaleimide and iodoacetamide act either intracellularly or deep in the bilayer. However, it is possible that the failure ofp-chloromercuribenzenesulphonate and dithiodinicotinic acid to increase cell fusion may result from their imparting an increased negative charge to the cell surface that mitigates against fusion. The thiol protectant, dithiothreitol, destroys the haemagglutinating and haemolytic activities of Sendai virus (Neurath et al., 1973) and, as might be expected, dithiothreitol (5 mM) decreased cell fusion. When the virus was pretreated, both the haemagglutinating activity and fusogenic properties were lost. If, however, dithiothreitol was added to the erythrocytes at the same time as to the virus, before the two were mixed, a decreased amount of fusion was obtained. When the erythrocytes were pretreated, even lower fusion indices (50 % inhibition) were found. Thus it seems that dithiothreitol, like the thiol-blocking agents, also acts on erythrocyte proteins to interfere with cell fusion. Neither 2-mercaptoethanol ( 5 m~) nor glutathione ( 5 m~) inhibited fusion; at higher concentrations they caused extensive haemolysis.
Whereas N-ethylmaleimide (1 mM) potentiated fusion by Sendai virus, it inhibited the fusionof hen erythrocytes induced by glycerylmono-oleate (100pglml) used as previously described (Ahkong et al., 1973) , by glycerol ( 2 . 5~) (Ahkong et al., 197% ) by polyethylene glycol (Ahkong et al., 1975u,b) , and by the calcium ionophore A23187 (Ahkong et al., 1975~) . N-Ethylmaleimide (1 1 mM) also inhibited the fusion of human erythrocytes by glyceryl mono-oleate but much less effectively than with hen erythrocytes: with human erythrocytes, the fused cells were smaller (approximately equivalent to two to four erythrocytes) in the presence of N-ethylmaleimide than in its absence (approximately six erythrocytes).
No inhibition of chemically induced cell fusion occurred with p-chloromercuribenzenesulphonate and hen erythrocytes. Indeed, it was fusogenic towards these cells. Incubation of hen erythrocytes at 37°C withp-chloromercuribenzenesulphonate ( 0 . 2 m~) in buffered saline (pH7.4) containing Dextran 6OC (80mglml) and Ca2+ ( 5 m~) led to cell shrinkage and agglutination, followed by cell swelling and, after 4h, cell fusion. N-Ethylmaleimide (1 mM) inhibited the fusogenic action of p-chloromercuribenzenesulphonate.
Although the chemical specificity of some of the reagents studied is not restricted to thiols, our several observations indicate that protein thiol groups are involved in cell fusion induced by both Sendai virus and chemical fusogens. As in the preceding paper on detergents (Hart et al., 1975) , the actions of those agents that produce opposite effects on virus-and chemically induced fusion are at present difficult to interpret.
The inhibition by N-ethylmaleimide of fusion induced by p-chloromercuribenzenesulphonate is also apparently self-contradictory. However, it may be tentatively suggested that these reagents act at two different sites in cell fusion, the more permeable N-ethylmaleimide reacting with a less accessible thiol group. The fusogenic behaviour of p-chloromercuribenzenesulphonate, which increases the cation permeability of membranes (Dunn, 1974) , and the ability of N-ethylmaleimide to inhibit fusion byp-chloromercuribenzenesulphonate and by the calcium ionophore A23 187, may also indicate that the activity of these thiol-blocking reagents is directed respectively towards proteins controlling the intracellular Ca2+ concentration, and towards proteins that respond functionally to increased intracellular Ca2+ in such a way as to lead to membrane fusion.
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The behaviour of lysosomes in response to changes in their environment has been studied by several investigators, and many compounds of physiological and clinical importance have been shown to affect the stability of the lysosomal membrane in vitro (Slater, 1974) . Detergent-like molecules render the lysosomal membrane more permeable, and may eventually lead to complete lysis, whereas a number of anti-inflammatory drugs protect lysosomes against these disrupting agents (Ignarro, 1972) . In this communication we report the stabilizing effect in vitro of the antibiotic cephaloridine on rat kidney lysosomes exposed to lysophosphatidylcholine or progesterone. The main technique used in this study was that of light-scattering, which has previously been shown to be a valid method for continuously monitoring changes in lysosomal integrity (Badenoch-Jones & Baum, 1974) .
Lysosomes were isolated from the kidneys of two male Wistar rats (weighing 200g each) by a method previously used in this department, and the light-absorbance of the lysosomal suspension in buffered sucrose solution was measured in a spectrophotometer at 37°C and 520nm (Badenoch-Jones & Baum, 1974) . A portion of lysosoma1 suspension (10Opl) was added to 3ml of buffered solution in the cuvette and mixed gently with a Pasteur pipette; no settling or aggregation was observed under these conditions. Cephaloridine was then added and the mixture incubated for 20min at 37°C before adding lysosophosphatidylcholine to 5 p~ or progesterone to 2 5 0 ,~~.
Enzymes assays were those used by Shibko & Tappel (1965) , except that for D-amino acid oxidase, which was measured by the method of Robinson et a!., (1 962).
The purity of the lysosomal preparation was checked visually by fluorescence microscopy with Acridine Orange; by this method the lysosomes appear bright orange and the mitochondria green. Microsocopy showed the preparation to be satisfactory, and this was confirmed by the enzyme assays. The specific activities of the lysosomal enzymes acid phosphatase and arylsulphatase were increased tenfold over those of the homogenate, whereas the specific activities of glutamate dehydrogenase and D-amino acid oxidase were low, suggesting that contamination by mitochondria and peroxisomes is small (Table 1) . In any case, contamination with small amounts of mitochondria does not appear to interfere with the absorbance measurements (Badenoch-Jones & Bauni, 1974) .
